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CALCULUS. 



Conducted by J. M. COLAW, Monterey, Va. All contributions to this department should be sent to him. 



SOLUTIONS OF PROBLEMS. 

89. Proposed by MOSES COBB STEVENS, M. A., Department of Mathematics, Purdue University, Lafay- 
ette, Ind. 

[From Fortyth's Differential Equations.] 

I. Solution by WILLIAM HOOVER, A. M., Ph. D., Professor of Mathematics and Astronomy in Ohio State 
University, Athens, Ohio. 

Let y/x=z, d*y/dx*—y/x ; then the given equation becomes 

' nV\/l+Z* = {l+p*}'* , 

{1+P 2 }* , s dp ,., 

or v=— _ — , —{p—z) — f— (A). 

w,/l + 2 2 dz 



r.-O (B), 



Assuming p=(z— 1)/{\ +zt), (A) reduces to 

t(dt/dz) 1 

[i+t»][*+(i/»)i/ i+t s ] TT 

in which the variables are separated. 

II. Solution by 6. B. M. ZERB, M. A., Ph D„ President and Professor of Mathematics, Russell College, Leb- 
anon, Va. 

Let x=rcosH, y—rsinff, then the equation becomes, 

^+^(4-) , -- r, -S- s ={' ,+ (-£-)'} 1 v- 

t i dr ,, , d l r dp 

Let -^^' sothat -d^ == ^i : 

.-. (1) becomes, nr 3 +2nrp- — nr s p — J~~(r s +p s )2 . 

T , , ., , dp 1 r dv 

Let p=r/v, so that 



dr v v s . dr ' 

•. (2) becomes, nv(l+v s )dr+nrdv—(l + v s y* dr. 
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, ndv 

•'" dr/r — (1 + v s ){(1+d 2 )^ -nv}"' . 

5 8 I (l + » 2 )* —nv ) B 



_ A(l+v*)l _ ^(r 2 +p 3 )^ 



(1-j-u 2 )* —we ' ~ (r s +p a )i — nr ' 



. d#=±- (*"— ^) dr i_ ( r— ^) rfr 



r|/n*r* — (r— il)' w 2 |/ 1 — {(r— l)/(nr)p 

1 



log[(ri 8 -l)r + ^ + |/(n s -I){r 2 n s -(r-^) 2 }] 
I » 2 — 1 



T8in -i(r=d.) + - B . 

V nr I 



. ■ . tan-'(y/y)±sin- -»( ]< ' x * + ?y " d)- /?,= ± — -- — log[(n s - 1 ) | x s H- y* 

\ W|/a; 2 H-?/ s ' j/m 2 — 1 



+ yt+i (»«-l){»»(x» +?/ s )-(| **+)/*- ^)*} ]. 
where ,4 and 7? are constants of integration. 

60. Proposed by SETH PRATT, C. E., Assyria. Mich. 

To remove (l/«)th of the volume of a sphere of a given radius by a conical hole, 
whose axis is the axis of the sphere, and whose vertex is at the surface of the sphere. Re- 
quired the height of the cone and the diameter of its base. 

I. Solution by J. SCHEFFER, A. M., Hagerstown, Md. 

Let be the center of the sphere, ABO the cone, AO—r, /)/?— .r, AD—y; 
then the volume of spherical segment 

and that of the cone 

A ]{C^ 7 Lf^ 2r ~ x ). 



by condition, therefore, 




